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This thesis investigated the interfacial behavior of some selected solutions in contact 
with one surface of Quartz Crystal Microbalance (QCM). A device was constructed to 
monitor viscosity of solutions using fundamental frequency of 9 MHz and 10 MHz 
quartz crystal. Piezoelectric quartz crystals with gold electrodes were mounted by O-ring 
in between liquid flow cell. Only one side of the crystal was exposed to the solutions 
which were pumped through silicon tube by a peristaltic pump. The measured frequency 
shift was observed in order to investigate the interfacial behavior of some selected 
solution in contact with one surface of Quartz Crystal Microbalance (QCM). An analysis 
of the interaction between an AT-cut quartz crystal microbalance and various liquid 
system of analytical interest is presented. The analysis which included piezoelectric 
effects and other influences; liquid properties, experimental conditions and the 
characteristic of the solution are reported. Oscillation in distilled water was taken as a 
reference. The frequency change caused by the density (ρ, gcm¯3) and viscosity (η, 
iii 
gcm¯1s¯1) were found to be proportional to the square root of the product, (ρ η). The 
result suggested that analysis of small frequency shifts during EQCM studies needs to 
account for changes in ρ and η of the solution.  
 
In this work the frequency responses of the QCM in contact with the saccharide 
(sucrose, maltose and glucose), alliphatic alcohols groups (methanol, ethanol and 1-
propanol), polyethylene glycol (degree of polymerization of 400, 4000, 10000 and 
20000), urea, dimethyl sulfoxide, glycerol and aromatic hydrocarbon (hexane, benzene 
and toluene) were measured. 
 
Generally, all the liquid tested showed an increment of the frequency shift with 
increasing content of the solutes. For each solution, the frequency was recorded as the 
concentration increases from distilled water to a very concentrated solution. The 
frequency measurements carried out for saccharide solution produces the maximum 
changes of frequency shift compared with other solutions.  
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Tesis ini mengkaji perlakuan antara permukaan beberapa larutan terpilih apabila 
bersentuhan dengan satu permukaan Kuarza Kristal Mikrojisim (QCM). Satu alat telah 
direkabentuk untuk menguji kelikatan larutan menggunakan frekuensi asas kuarza 
crystal 9 MHz dan 10 MHz. Kuarza kristal piezoelektrik dengan elektrod emas dikepit 
menggunakan O-ring di antara sel aliran cecair. Hanya satu permukaan kristal 
didedahkan kepada larutan yang dipam melaui tiub silicon menggunakan pam 
peristaltik. Ukuran perubahan frekuensi diperhatikan ketika perlakuan antara permukaan 
terhasil di antara larutan terpilih yang bersentuhan dengan satu permukaan Kuarza 
Kristal Mikrojisim (QCM). Analisis ke atas tindak balas di antara potongan-AT kuarza 
kristal mikrojisim dan sistem pelbagai cecair diterangkan secara terperinci. Laporan 
analisa termasuk kesan piezoelektrik dan kesan lain, antaranya ciri-ciri cecair, keadaan 
eksperimen dan sifat-sifat larutan. Ayunan di dalam air suling diambil sebagai rujukan. 
Perubahan frekuensi disebabkan oleh kepekatan (ρ, gcm¯3) dan kelikatan (η, gcm¯1s¯1) 
v 
telah dikenal pasti berkadar terus dengan punca kuasa dua produk, (ρ η). Keputusan 
mencadangkan bahawa analisis perubahan kecil pada frekuensi semasa proses EQCM 
perlu mengambil kira perubahan pada  kepekatan,  ρ dan kelikatan η larutan.  
 
Dalam kajian ini,  tindakbalas frekuensi QCM apabila bersentuhan dengan larutan 
sakarida (sukrosa, maltosa dan glukosa), kumpulan aliphatik alcohol (metanol, etanol 
dan 1-propanol), polietilena glikol dengan darjah pempolimeran adalah 400, 4000, 
10000 dan 20000, urea, dimetil sulfoksida, gliserol dan aromatik hidrokarbon (heksana, 
benzena dan toluena) telah diukur. 
 
Secara amnya, semua larutan yang diuji menunjukkan penambahan pada perubahan 
frekuensi apabila kandungan bahan terlarut juga bertambah. Bagi setiap larutan, 
perubahan frekuensi direkod untuk setiap kenaikan kepekatan larutan dari air suling 
kepada larutan pekat. Bacaan frekuensi yang diperolehi menunjukkan larutan sakarida 
menghasilkan perubahan frekuensi yang maksimum berbanding dengan larutan lain. 
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